INTRODUCTION
Biodiesel is an alternative, renewable, ecologically low combustion polution and sustainable source of energy to support the supply or even replace the need for non-renewable diesel fuel from petroleum oil [1] . To increase the economical value of biodiesel production, raw materials at low prices such crude palm oil (CPO) is promising to replace the usage of refined vegetable oil [2] . The vitamin E content in palm oil is composed of tocotrienols rather than tocopherols which 43% is -tocotrienol, 24% is -tocotrienol, 11% is -tocotrienol, and 21% is -tocopherol [3] and vitamin E content in the CPO is approximately (600-1000 μg / ml) [4] .
Many Studies that investigated the effects of vitamin E on cardiovascular diseases were mainly focused ontocopherol. In the other hand tocotrienol is another type of vitamin E has shown a promising beneficial effect to human cardiovascular system. Several studies have demonstrated that tocotrienol acts as antioxidant, antiinflammatory, and has hypocholesterolemic properties. We have previously shown that palm tocotrienol-rich fraction (TRF), a vitamin E extract from palm oil which contained both tocopherols and tocotrienols, reduced plasma homocysteine level and heart oxidative stress in rats fed with a high methionine diet [5] .
Palm tocotrienols may also have beneficial health impacts as they have been reported to enlower plasma cholesterol by inhibiting the activity of HMG-CoA reductase, which regulates cholesterol synthesis in the liver. Tocotrienols may also play an important role in suppressing the progression of certain types of cancer particularly breast cancer [3] . Crude palm oil (CPO) is converted to methyl esters and glycerol by transesterification reaction with the addition of alcohol and the presence of sodium methoxide as catalyst [6] . This transesterification of palm oil produces ecofriendly diesel or commonly known as biodiesel [7] . Indonesia has a huge potential CPO where Indonesian CPO production in the last 2 years increased 6.85% in 2015 and 6.62% in 2016 with a production capacity of 33,500,691 tons in 2016 [8] . Minor components such as carotenoids, vitamin E, squalene, sterols, and others are not involved in the reaction and not change chemically or structurally. Its ratio, chemical structure, and characteristics remain the same as in the original natural crude palm oil [6] .
The potential and essential of vitamin E encourages much the development of the tocopherol separation technology. There are several types of vitamin E separation technology, such as separation using membrane technology, adsorption, and extraction with solvents [9] .
Recent developments regarding to vitamin E separation from it's source was carried out using a Deep Eutectic Solvent (DES). DES is produced by mixing two components in the amount of certain ratios to produce a mixture which has significantly lower melting points than each of the components singularly [10] . In 2013, potassium carbonate and glycerol were used in different molar ratio to synthesis a new DES system. The base thinking for studying this new DES system come out from the need for green solvent which can be used economically and can be applicated not only just for gas absorption, liquid liquid extraction and catalysis [11] . The former research to extract Vitamin E using DES was carried out by Hadi., et al (2015) , he conducted a study to extract tocols from CPO using DES under the title "Performance of Choline-Based Deep Eutectic Solvents in the Extraction of Tocols from Crude Palm Oil", he used ChCl-based DES with acetic acid, malonic acid and citric acid as HBD with mass ratio variation. The optimum results obtained by using the mass ratio of CPO to malonic acid based DES of 1:3 [12] .
From the usage of DES to extract vitamin E by Hadi, et al (2015) can be stated that vitamin E can be extracted using ChCl-based DES with malonic acid as HBD to obtained amount of tocopherol of 18.525 mg/kg twice better than just using methanol [12] . Based on its ability to extract tocopherol due to its good characteristics as solvent and on the other hand the discovery of new K2CO3 based DES with Glycerol as HBD and the high avilability vitamin E in red palm biodiesel, researchers used K2CO3 based DES with Glycerol as HBD to extract vitamin E from red palm biodiesel.
MATERIAL AND METHOD
Crude Palm Oil (CPO) was used as raw material which was obtained from the palm oil mill (PKS) PTPN IV. The used alcohol was ethanol (C2H5OH). Potassium hydroxide (KOH) was used as catalyst. The produced biodiesel was washed using aquadest. The used DES was Potassium Carbonate (K2CO3) based DES with glycerol as Hydrogen Bond Donor (HBD). 0.15% Phosphoric acid (85%) of the raw material weigh was used for performing pretreatment to CPO. In extraction process, n-hexane was used to disperse biodiesel, methanol to disperse the DES. Water-hexane mixture was used to recover the vitamin E from DES. Vitamin E concentrate was obtained by using rotary evaporator.
Experimental Design
The synthesis of deep eutectic solvent (DES) was performed at 80 o C, at 300 rpm for 1 hour [11] , and K2CO3 to glycerol molar ratio was varied at 1:5, 1:6 and 1:7. The transesterification reaction for biodiesel synthesis was carried out at 70 o C for 1.5 hours with molar ratio of ethanol:DPO was fixed at 9:1 and KOH catalyst concentration was 1.2 wt% [13] . The extraction process is based on a method which was performed by Hadi et al 2015 [12] , where n-hexan was used to disperse biodiesel and methanol to disperse DES and then mixed them to performed biphasic liquid liquid extraction. Biodiesel:DES mass ratio was varied at 1:2, 1:2.5, 1:3, 1:3.5 and 1:4. Recovery of vitamin E was carried out with the usage of water-hexan in ratio of 1:4 v/v. The vitamin E concentrate was obtained by evaporating vitamin E rich hexane product from water-hexan recovery process using rotary evaporator.
EXPERIMENTAL PROCEDURE

Synthesis of Deep Eutectic Solvent (DES)
K2CO3 and glycerol with a certain molar ratio was introduced into the erlenmeyer and sealed it with stopple. The mixture was heated over hot plate until it reached the reaction temperature of 80°C and then homogenized it using a magnetic stirrer at 300 rpm for 1 hour [11] .
Pretreatment of Raw Material
Crude palm oil in certain amount was put into beaker glass. Palm oil was heated to 80°C. 85% phosphoric acid was added as much as 0.15% weight of the used CPO. The oil was then stirred at 300 rpm for 15 minutes. CPO was filtered using filter paper. The filtrate was taken and named it as Degum Palm Oil (DPO).
Synthesis of Biodiesel
DPO, ethanol, and KOH catalysts are prepared with a certain weight. Three-neck flasks equipped with a thermometer, magnetic stirrer, and condensation system are heated by hot plate to 75 o C to remove water content. DPO in certain weight was added into the three-neck flask and heated to 70 o C. Ethanol and KOH catalyst were added to the three-neck flask and turned on the magnetic stirrer, the stopwatch was run to calculate the reaction time. After 1.5 hours, the hot plate was turned off and the mixture was cooled. The reaction mixture was then introduced into the separation funnel and wait it for a few minutes to form 2 layers so that the separation of the mixture can be performed. Separated bottom layer is mixture of glycerol, ethanol, and KOH while the top layer was the crude palm biodiesel which still contained some impurities. The top layer then was washed with hot aquadest until the bottom layer was clear to remove any remaining impurities [13] .
Extraction of Vitamin E
10 grams of biodiesel was mixed with 100 ml n-hexane. DES with varied ratio to biodiesel was mixed with 100 ml methanol. Mixed both of those two mixtures and stirred at 400 rpm for 3 hours and then let it for 2 hours in the separation funnel. The mixture will form two layers, the bottom layer contained of DES, methanol and vitamin E was separated from the top layer.
The vitamin E in bottom layer was recovered using water-hexane mixture in ratio of 1:4 v/v and let it forming 2 layers. The lower layer which contained of DES, methanol and water was separated from the top layer. The top layer contained vitamin E was condensed with the rotary evaporator until the absence of condensed hexane droplets to get vitamin E concentrate [12] .
RESULT AND DISCUSSION
Characteristic of DES
DES is produced by mixing the two components in the certain ratio resulting a mixture which has significantly lower melting points than each of the components singularly [10] . In this study, potassium carbonate and glycerol in different molar ratios was mixed to produced a new DES system. The fundamental for studying this new DES system comes out from the development of the need for green solvent which can be used economically and applicable not only just limited in gas absorption, liquid-liquid extraction and catalysis [11] .
Form and Appearance of DES
In this part, the aim to be achieved is to obtain potassium carbonate-based DES with the best characteristics as solvent. The used DES was a mixture of potassium carbonate (K 2 CO 3 ) as quarternary ammonium salt and glycerol (C3H8O3) as Hydrogen Bond Donor (HBD) with various molar ratios. The characteristic of produced DES can be explained in Table 1 below. did not produce a good DES. The produced DES product was turbid, white and very viscous despite not freezing at room temperature. This is match with [11] . All analyzed (K2CO3) based DES with glycerol as HBD did not show freezing point [11] .
Characterization of the important physical properties of DES are density, viscosity, surface tension, refractive index, and pH [11] . In this research, DES characteristic test resulted were freezing point, density, and viscosity.
Freezing Point of DES
Potassium carbonate has a freezing point at 891°C while glycerol is 17°C [11] and when the two components are mixed in a certain ratio, it will produce a mixture which have significantly lower melting point than each component singularly [10] .
Based on freezing point test of DES K2CO3:glycerol, it can be seen that until 10 o C there was no any physical changes indicate that DES reach freezing point, this is in fit with Naser, et, al 2013 which has measured the freezing point of K2CO3 based DES with glycerol as HBD where the result shows that DES does not show freezing point in thermogram of DSC (Differential Scanning Calorimeter), but instead of freezing, the observation of glass transition temperature on all DES will represent the freezing point. DES with a molar ratio of 1:3.5 has a glass transition temperature of -38°C and along with the increase of glycerol molar ratio, glass transition temperature decreases to -78.54°C at 1:50 and then almost unchanged on DES with the rest of ratio [11] .
Density of DES
Density is one of the important physical properties for DES. It is clear with the increasing composition of glycerol in DES will lead to the decrease of DES density. This can be estimated and can be explained because the density of glycerol (1.291 g/cm 3 ) is less than the density of K2CO3 (2.29 g/cm 3 ) [11] . Figure 1 shows the effect of molar ratio of K2CO3: glycerol to the DES density value. Figure 1 shows the molar ratio effect of the K2CO3 to glycerol in Fig. 1 shows that all DES density values are above 1.3 g/cm 3 and below 2.0 g/cm 3 . This value lies between the density of K2CO3 and the density of glycerol, they 3 . While for the mole ratio of 1:1, 1:2 and 1:3 can not be measured because the produced DES are too viscous. This is fit with the study conducted by Naser., et.al 2013. Where by the increasing composition of glycerol in DES would lead to the decrease of DES density [11] .
Viscosity of DES
Viscosity is an important characteristic of DES [14] . In this study, DES 1 and DES 2 can not be measured viscosity value because the resulting DES is very viscous. This causes DES 1 and DES 2 are not potential as ecofriendly solvents.
DES6 and DES7 are recommended for further applications (when used at room temperature). However, to use DES5 must use mid-range temperature (40°C or above) [11] .
From the results of the research conducted to synthesis K2CO3 based DES with glycerol as HBD can be seen that the viscosity is very high, based on Naser, et al, 2013 which has measured the viscosity value of K2CO3 based DES with glycerol and obtained the following results where at DES5; DES6 and DES7 obtained DES viscosity value respectively around 8,000; 3,500 and 2,000 mPa.s [11] .
The relationship between the molar ratio of salt to HBD and the viscosity for the K2CO3 DES is also clear where with the increasing amount of molar HBD in the DES mixture, the viscosity value of DES will be decrease. But this effect is reduced at very high HBD compositions. Adding more glycerol to DES results in a viscosity of a mixture close to pure glycerol, while adding more salt in the DES mixture will increase viscosity significantly [11] .
Applications of potassium carbonate based DES with glycerol as HBD require low viscosity solutions (such as for chemical reactions and extraction applications) DES5, DES6 and DES7 are recommended for further applications (for usage at room temperature). To use DES4 must use a mid-range temperature (40°C or above) [11] .
Extraction of Vitamin E
Concentration of vitamin E extracted using DES5, DES6 and DES7 increased in the usage of K2CO3 based DES with glycerol as HBD from the biodiesel to DES ratio of 1:2 to 1:2.5 and DES5 reached the highest point of Vitamin E concentrations which can be extracted by that biodiesel to DES ratio as much as 792.84 ppm and vitamin E concentration increased again in the usage of DES6 and DES7 in Biodiesel to DES ratio of 1: 3 and became the highest point of vitamin E which can be extracted by DES6 and DES7 with concentrations of 801.23 and 748.27 ppm but the vitamin E concentration which can be extracted by DES6 is decrease. Then there is a decrease in vitamin E concentrations which can be extracted by the three DES5, DES6 and DES7 and continued to decrease in usage of DES with biodiesel to DES ratio of 1:4 and at that point, DES5, DES6 and DES7 reached the lowest concentration vitamin E which can be extracted by K2CO3 based DES with glycerol as HBD. In Fig. 2 we can see that the low concentration of vitamin E on the usage of DES with the smallest ratio of 1: 2 is due to Esters and glycerol dissolved in methanol, where esters, glycerol and methanol are mutually dissolved although glycerol and ester only partially dissolve [15] . So if the amount of DES in the mixture of DES and methanol is too small it will result in more esters being disolved by methanol than teh extracted vitamin E by DES. If the extraction of vitamin E is performed on biodiesel without DES then the ester will dissolve in methanol because the ester is dissolved in methanol but if the extraction is performed using DES without methanol, the DES will settle then fall down to the botom of extraction vessel and can not dispersed with the esters because of its high viscosity and density.
In the usage of DES at biodiesel to DES ratio of 1:2.5 and 1:3 the amount of vitamin E increased and relatively the highest then the other DES ratios, this is because the more DES is added, the more DES molecules create hydrogen bonds with polar components in biodiesel as well as bioactive components [16] . When the polar DES is dispersed, DES will attract more tocopherol (vitamin E) in other words the usage of DES can increase the concentration of tocopherol [12] .
In the other hand, the usage of DES with a ratio of 1:3.5 and 1:4 shows that the concentration of vitamin E which can be extracted is decreased, this is because the K2CO3 based DES with glycerolas HBD is a combination of two Hydrophilic (non polar) substances while ethyl ester is a compound which has long hydrophobic carbon chain where it has a tendency to resist Hydrophilic (non-polar) DES. [12] In addition Tocopherol is a non-polar (hydrophobic) antioxidant [17] then Tocopherol will be more attracted to the ethyl ester as they are the same as non polar compound than to DES which has hydrophylic properties.
The polarity of DES is an important factor in determining the efficiency of separation which is affected by the interaction between solutes (vitamin E) and DES. In this case, the polarity of DES and tocopherol becomes the driving force of solute mass transfer (vitamin E). It has been described above that vitamin E is non-polar (hydrophobic) compound [17] but on the other hand, in vitamin E molecular structure there is a polar chromanol ring [18] which is pointed in figure 3 . So overall vitamin E is non polar compound hence it is more soluble in oil or fat but there are advantages from chromanol rings contained in the structure of vitamin E molecule which has polar characteristi, in other words vitamin E is semi polar compound, thus it can be utilized to performe extraction using DES using precise polarity.
(a) (b) FIGURE 3. Chromonol Ring in Molecular Structure of (a) Tocopherol, (b) Tocotrienol [3] So based on the explanation above, it is known that the amount of biodiesel to DES ratio plays an important role to obtain optimal vitamin E extract where if DES amount is too small the concentration of extracted vitamin E will be low because the solvent will bind more biodiesel because ethyl ester is dissolved in methanol and vice versa if the amount of DES is excessive, the extracted vitamin E will be decreased because DES will reject the ethyl ester which is hydrophobic while vitamin E is also hydrophobic so vitamin E will be more soluble in biodiesel so to applicate the DES must in right biodiesel to DES ratio to get the right polarity so it can extract vitamin E optimally. 
Vitamin E Fraction
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Vitamin E fractions from red palm biodiesel are consisted of δ-Tocotrieno, γ-Tocotrienol, α-Tocotrienol and α-Tocopherol. Based on Figure 4 that γ-tocotrienol is the highest fraction in extracted vitamin E which then followed by δ-Tocotrienol, α-Tocotrienol and then the lowest fraction is α-Tocopherol in all DES5, DES6 and DES7. If all tocotrienols fraction are combined, it will result that tocotrienol is the largest fraction in extracted vitamin E from red palm biodiesel using K2CO3 based DES with glycerolas HBD.
Tocotrienol from palm oil shows the capabality to inhibit poliferation in breast cancer line. Moreover, the similar tocotrienol can suppress the poliferation of B16 melanoma cells. Generally, tocotrienols are potential because of its antiproliferative and apoptotic activity against beast cancer cells and in the other side of it capabality to beat cancer, tocotrienol activity does not show any side effect and disadvantage to healty cells. Tocotrienols also have a greater anticancer activity than tocopherol base on varies in vitro experimental. Thus it is suggested to have tocotrienols suplement dietary to decrease the risk of breast cancer [3] .
Tocopherols and tocotrienols were demonstrated to inhibit inflammatory biomarker in vitro which resulted in a reduced endothelial invasiveness and leukocyte attachment. For tocotrienols, the suppression was the highest in cells treated with -tocotrienol (77%) followed by -tocotrienol (63%), -tocotrienol (54%), -tocotrienol (38%), and the least with -tocopherol (29%). The difference in efficacy of the vitamin E isomers could be related to the higher antioxidant function of the tocotrienol compared to the tocopherol, due to its higher mobility in cell membrane and better recycling of its chromanoxyl radical. Similarly, the suppressive effect by the tocopherols was the highest with -tocopherol, followed by -tocopherol, and the least being -tocopherol.Collectively, it can be concluded that the inhibitory effect of palm TRF on VCAM-1 expression is primarily mediated by its tocotrienol content [6] .
CONCLUSION
K2CO3 based DES with glycerol as HBD which has good characteristics as solvent was obtained by molar ratio of K2CO3 to glycerol 1:5, 1:6 and 1:7 based on the characteristics of DES form, freezing point, density, and viscosity. DES with K2CO3 to glycerol molar ratio of 1:6 is the most effective DES in extracting vitamin E from biodiesel with biodiesel to DES mass ratio of 1:3 which can extract vitamin E at 801.23 ppm. g-Tocotrienol is the highest fraction in extracted vitamin E from red palm biodiesel using DES 6 at biodiesel to DES mass ratio of 1:3 at 383.19 ppm.
